Economic evaluation of proton radiation therapy in the treatment of breast cancer.
Proton beam therapy offers potential clinical advantages compared with conventional radiation therapy for many cancer patients. The benefits are mainly a result of a more favourable dose distribution. The treatment cost with proton radiation is higher than for conventional radiation, mainly due to the large investment cost of building a proton therapy facility. It is therefore important to evaluate whether the medical benefits of proton therapy are large enough to justify the higher treatment costs, compared with conventional radiation therapy. The cost-effectiveness of proton therapy in the treatment of 55-year old women with left-sided breast cancer was assessed. A Markov cohort simulation model was used to simulate the life of patients diagnosed with breast cancers and treated with radiation. Cost and quality adjusted life years (QALYs) were the primary outcome measures. The study found a cost per QALY gained of 67,000 Euro for the base case analysis of an average breast cancer patient. The cost per QALY gained would, however, be considerably lower if a population with high-risk of developing cardiac disease was treated. Sensitivity analyses showed that the results were stable and that the risk of cardiac disease was the most important parameter. The results indicate that proton therapy for breast cancer can be cost-effective if appropriate risk groups are chosen as targets for the therapy.